Effect of omega-conotoxin GVIA on tetrodotoxin-insensitive acetylcholine release by nicotine in guinea-pig bladder.
1. Contractile responses and acetylcholine release evoked by nicotine and electrical field stimulation (EFS) were determined by isotonic transducer and radioimmunoassay, respectively. 2. Nicotine-induced contraction was reduced to 30% by nicotinic receptor antagonist, hexamethonium but was insensitive to tetrodotoxin. EFS-induced contraction was abolished by tetrodotoxin but was insensitive to hexamethonium. Replacement of external Na by choline completely abolished the contractile responses evoked by nicotine and EFS. 3. Both contractions evoked by nicotine and EFS were inhibited by omega-conotoxin GVIA, and inhibitory effects of the toxin were greater in low Ca concentrations. 4. In the condition that external Na or Ca is omitted from physiological solution, acetylcholine release evoked by nicotine was not observed. Nicotine-induced acetylcholine release was partially inhibited by omega-conotoxin but was insensitive to tetrodotoxin. 5. In conclusion, nicotine interacts with nicotinic receptors located on nerve terminals and produces transmitter release which depends on external Na through tetrodotoxin-insensitive mechanisms. It is suggested that voltage-dependent omega-conotoxin sensitive Ca channels are partially involved in the nicotine-induced transmitter release.